The sleepy lizard Tiliqua rugosa is a large, omnivorous, viviparous skink with a wide distribution across southern Australia. Behavioural studies have shown that sleepy lizards are socially monogamous with pair fidelity over more than one mating season (Bull 1994) . Social monogamy does not necessarily imply sexual monogamy and genetic analyses have revealed extra-pair fertilizations in many apparently monogamous species (Westneat & Webster 1994) . In this paper we report the characterization of polymorphic microsatellite loci from T. rugosa and briefly discuss their potential use for testing whether T. rugosa is sexually monogamous.
We have used a modified version of the PCR-based procedure of Grist et al. (1993) to isolate dinucleotide, trinucleotide and tetranucleotide repeat loci from T. rugosa. This technique, originally used in humans to isolate dinucleotide repeat loci, involves the ligation of genomic DNA fragments into a vector, followed by PCR-amplification of microsatellite flanking sequences using a combination of vector and repeat sequence primers. The technique has a number of advantages over traditional cloning methods: it is suitable for laboratories with no facilities for molecular cloning in bacteria; screening for less common microsatellite repeats (e.g. tetranucleotides) requires no additional enrichment procedures or manipulations of the library; and relatively small quantities of vector and insert can be used for ligation, as there is no loss of ligation products through low transformation efficiencies.
Genomic DNA samples (5 µg) from 10 unrelated sleepy lizards were pooled, digested with Sau3AI, electrophoresed on a 2.5% NuSieve ™ gel and fragments in the size range 200-500 bp were purified using glassmilk (Bresatec) . Approximately 50 ng of these fragments were ligated with 100 ng dephosphorylated and BamHI cut pGEM-3Zf(-) (Promega). At this point the protocol of Grist et al. (1993) was followed with a number of modifications. Three microsatellite-specific primer sequences [(AC) 11 AG; (AAC) 8 and (AAAG) 6 ] were used with the vector primers SP6 (5′-GATTTAGGTGACACTATAG) and T7 (5′-TAATACGACTCACTATAGGG) to PCR-amplify inserts containing microsatellites. Unless specified otherwise, PCR-amplifications were carried out in 50 µL volumes containing 1 × reaction buffer (Promega), 4 mM MgCl 2 , 0.2 mM of each dNTP, 10 pmol of each primer, 0.75 U of Taq polymerase (Promega) and 5 µL of ligation mix. Reactions were performed on a Hybaid (OMN-E) thermocycler for 35 cycles (94°C, 30 s; 52°C, 30 s and 72°C, 60 s).
The PCR-based isolation procedure involves the following steps: (i) serially dilute the ligation mix and determine the approximate dilution at which single-copy microsatellite loci are PCR-amplified with a microsatellitespecific primer and vector primer SP6; (ii) use 1, 2, 5 and 10 µL of this estimated ligation-dilution to seed a PCRamplification of the complete inserts for 20 cycles using the primers SP6 and T7; (iii) dilute these insert stocks 100-fold and use 1 µL to seed a second PCR-amplification with the original microsatellite-specific primer and vector primer SP6. For the dinucleotide, trinucleotide and tetranucleotide primers, PCR-amplification of 1 µL of a 10 -5 dilution, 2 µL of a 10 -4 dilution and 1 µL of a 10 -3 dilution of the ligation mix, respectively, yielded products from single microsatellites. The procedure was repeated from step 2 above, using these dilutions, to PCR-amplify additional microsatellite loci. The products were purified using glass-milk (Bresatec) and sequenced from the SP6 primer using a PRISM ™ Dyedeoxy terminator cycle sequencing kit (ABI-Perkin Elmer) and an ABI 373 A autosequencer. Primers were designed from this sequence data and used with the vector primer T7 to PCR-amplify across the microsatellite, using the original insert stock from step 2 above as template, and derive the second flanking sequence and primer. Primers were designed for two dinucleotide, two trinucleotide and two tetranucleotide microsatellite loci (Table 1) .
P R I M E R N O T E
Characterization of microsatellite loci from the socially monogamous lizard Tiliqua rugosa using a PCR-based isolation technique
Microsatellite analyses of genomic DNA samples were carried out in 10 µL reaction volumes using PCR conditions identical to those given above except that one of the primers was usually end-labelled with γ-33 P-ATP and annealing temperatures were optimized for each locus (Table 1) . PCR products were analysed on standard sequencing gels (6% acrylamide, 8 M urea) with the exception of locus Tr3.2 and Tr4.11 which were analysed on 6% nondenaturing acrylamide gels with ethidium bromide staining. The six loci were screened for variation in adult T. rugosa from a population at Mt Mary in the mid-north of South Australia. Each of the six loci was found to be variable with between two and 20 alleles detected at each locus ( Table 1 ). The most variable locus (Tr3.2), contained a tetranucleotide microsatellite, and showed an observed heterozygosity of 89%.
Two loci (Tr4.11 and Tr3.8) were found to have a large deficit of observed heterozygotes compared to Hardy-Weinberg expectations. One of these loci (Tr4.11) was homozygous in all males in the sample, but showed expected levels of heterozygosity in females, suggesting that Tr4.11 is a sex-linked locus, and males are the heterogametic sex. For the second locus (Tr3.8), DNA from one individual could not be PCR-amplified despite successful amplification for the other five loci. It is most likely that this individual is homozygous for a null allele at the Tr3.8 locus, and the observed heterozygote deficit was due to the presence of null alleles. The approach of Brookfield (1996) was used to estimate a frequency of 0.26 for null alleles in the population. The probability of genetic identity was determined for the remaining five polymorphic loci, and assuming their genetic independence, give a combined probability of 5.4 × 10 -6 that males selected at random in the population will have the same genetic profile (Table 1) . Future tests of sexual monogamy in T. rugosa will involve a strategy of paternity testing, where genetic profiles of known mothers and their offspring will be matched with those of monogamous male partners plus other males known to be in the home-range of the female.
We also examined the utility of these primers in a related Australian skink, Egernia stokesii, one of several species in the genus Egernia in which individuals live together in colonies. Polymorphic variation was detected at the loci Tr5.20 (five alleles), Tr3.2 (six alleles), Tr5.21 (three alleles) and Tr.4.6 (two alleles) in three unrelated individuals. The two loci Tr4.11 and Tr3.8 were monomorphic. Further species where these primers may be useful are currently under examination. Table 1 PCR conditions, polymorphism, observed (H O ) and expected (H E ) heterozygosities and probability of genetic identity of males (P ID ) at each microsatellite locus isolated from Tiliqua rugosa. Genetic identity estimates were calculated using the approach reported by Paetkau & Strobeck (1994) Repeat motif in
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No. of -N refers to number of adults screened. m and f refer to the number of males and females, respectively. For locus Tr4.11 the male P ID value was calculated assuming the locus is Xlinked. GenBank accession numbers for locus Tr3.8, Tr3.2, Tr4.11, Tr4.6, Tr5.20 and Tr5.21 are, respectively, U91755-U91760.
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